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includes C phase. The method for manufacturing the alloyed hot-dip galvanized steel sheet 
comprises subjecting a steel sheet to the hot-dip galvanizing, alloying it with a heat treatment, 
subjecting it to a temper rolling, and forming an oxide layer on the plated surface. 
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ABSTRACT: 



PROBLEM TO BE SOLVED: To provide an alloyed hot-dip steel sheet superior in 
a sliding property at press forming, and a method for manufacturing the same. 

SOLUTION: The alloyed hot-dip galvanized steel sheet has a flat part on a 
surface plated with a iron-zinc alloy and an oxide layer of 10 nm or thicker on 
the surface of a the flat part. In addition, an area factor of the flat part 
on the surface plated vdth the iron-zinc alloy is 20-80%, and the plated layer 
principally consists of δl phase and includes ζ phase. The method 
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for manufacturing the alloyed hot-dip galvanized steel sheet comprises 
subjecting a steel sheet to the hot-dip galvanizing, alloying it with a heat 
treatment, subjecting it to a temper rolling, and forming an oxide layer on the 
plated surface. 

COPYRIGHT: (C)2002,JPO 



3/17/07, EAST Version: 2.1.0.14 



JP,2002-012958,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO smd INPIT are not responsible for any 
damages caused by the use of this trams la ti on . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claun 1] The alloying hot-dip zinc-coated carbon steel sheet characterized by having a flat part on an 
iron-zinc alloy plating firont face, and thickness having an oxide layer lOnm or more on the surface of 
the flat part. 

[Claim 2] The alloying hot-dip zinc-coated carbon steel sheet according to claim 1 characterized by the 
rate of area of said flat part in an kon-zinc alloy plating front face being 20 - 80%, 
[Claim 3] An alloying hot-dip zinc-coated carbon steel sheet given in claims 1 and 2 characterized by 
for an iron-zinc alloy plating layer mainly consisting of a delta plane 1, and including zeta phase. 
[Claim 4] The alloying hot-dip zinc-coated carbon steel sheet according to claim 1 to 3 characterized by 
for zeta phase existing in the surface of the iron-zinc alloy plating layer of one side of a steel plate, and 
forming at least the alloy phase whose remainder is delta plane L 

[Claim 5] The alloying hot-dip zinc-coated carbon steel sheet according to claim 1 to 4 characterized by 
tiie X diffraction peak ratio (zeta/delta) of zeta phase and delta plane 1 in an iron-zinc alloy plating layer 
being 0.2 or more. 

[Claim 6] The alloying hot-dip zinc-coated carbon steel sheet according to claim 1 to 5 characterized by 
tfie rate of zeta phase area of an iron-zinc alloy plating layer front face being 10% or more. 
[Clahn 7] The manufacture approach of the alloying hot-dip zinc-coated carbon steel sheet characterized 
by forming an oxide layer in a plating surface after facing manufacturing an alloying hot-dip zinc-coated 
carbon steel sheet according to claim 1 to 6, giving hot dip zincing to a steel plate, alloying by heat- 
treatment fiirther and performing temper rolling. 

[Claim 8] The manufacture approach of the alloying hot-dip zinc-coated carbon steel sheet according to 
claim 7 characterized by forming an oxide layer in a plating surface by making a hot steam contact after 
performing temper rolling. 

[Claim .9] The manufacture approach of the alloying hot-dip zinc-coated carbon steel sheet according to 
claim 7 characterized by forming an oxide layer in a plating surface by heating in the ambient 
atmosphere of 20% or more of oxygen densities after performing temper rolling. 

[Claim 10] The manufacture approach of the alloying hot-dip zinc-coated carbon steel sheet according to 
claim 7 characterized by forming an oxide layer in a plating surface by making the water solution 
containing an oxidizer contact after performing temper rolling. 

[Claim 1 1] The manufacture approach of the alloying hot-dip zinc-coated carbon steel sheet according to 
claim 7 characterized by forming an oxide layer in a plating surface by repeating the processing dried 
inmiediately after making water contact an alloying hot-dip zinc-coated carbon steel sheet, and 
performing it after performing temper rolling. 

[Claim 12] The manufacture approach of the alloying hot-dip zinc-coated carbon steel sheet according to 
claim 1 1 characterized by the temperature of the water made to contact an alloying hot-dip zinc-coated 
carbon steel sheet being 50 degrees C or more after performing temper rolling. 
[Claim 13] The manufacture approach of an alloying hot-dip zinc-coated carbon steel sheet given in 
claims 1 1 and 12 characterized by repeating the above-mentioned processing 3 times or more after 
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performing temper rolling. 

[Claim 14] The manufacture approach of the alloying hot-dip zinc-coated carbon steel sheet according to 
claim 7 characterized by forming an oxide layer in a plating surface by making an acidic solution 
contact after performing temper rolling. 

[Claim 15] The manufacture approach of the alloying hot-dip zinc-coated carbon steel sheet according to 
claim 14 characterized by the above-mentioned acidic solutions being pH of 1 more than, and the 
temperature of 50 degrees C or more. 

[Claim 16] The manufacture approach of an alloying hot-dip zinc-coated carbon steel sheet given in 
claims 14 and 15 characterized by rinsing with high temperature hot water 50 degrees C or more after 
making the above-mentioned acidic solution contact. 

[Claim 17] The manufacture approach of the alloying hot-dip zinc-coated carbon steel sheet according to 
claim 14 to 16 characterized by the above-mentioned acidic solution being an acidic solution containing 
Fe and Zn ion. 

[Claim 18] The manufacture approach of the alloying hot-dip zinc-coated carbon steel sheet according to 
claim 17 characterized by the acidic solution containing Fe and Zn ion being a bath containing one sort 
in the sulfate of Fe and Zn, a nitrate, and a chloride, or two sorts or more. 

[Claim 19] The manufacture approach of the alloying hot-dip zinc-coated carbon steel sheet according to 
claim 7 to 18 characterized by forming an oxide layer in a plating surface after activating a front face by 
removing the oxide layer generated at the time of alloying processing after performing temper rolling. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the alloying hot-dip zinc-coated carbon steel sheet 
excellent in the sliding nature at the time of press forming, and its manufacture approach. 
[0002] 

Pescription of the Prior Art] Since an alloying hot-dip zinc-coated carbon steel sheet is excellent in 
weldability and paintwork as compared with a galvanized steel sheet, it is widely used in the extensive 
field focusing on the automobile car-body application. Press forming is performed to the alloying hot- 
dip zinc-coated carbon steel sheet in such an application, and use is presented with it. However, an 
alloying hot-dip zinc-coated carbon steel sheet has the fault that press-forming nature is inferior 
compared with cold rolled sheet steel. It is because this has the large sliding friction of the alloying hot- 
dipping steel plate in press metal mold compared with cold rolled sheet steel. That is, an alloying hot-dip 
zinc-coated carbon steel sheet stops being able to flow into press metal mold easily due to a part with the 
large sliding friction in metal mold and a bead, and fracture of a steel plate tends to take place. 
[0003] An alloying hot-dip zinc-coated carbon steel sheet makes a Fe-Zn alloy phase form, when heat- 
treatment is performed and the alloying reaction which Fe in a steel plate and Zn in a plating layer 
difftise arises, after giving a galvanization to a steel plate. This Fe-Zn alloy phase is a coat which 
consists of ganuna phase, a delta plane 1, and a zeta phase, and it usually has the inclination to be the 
order of a gamma phase ->delta plane 1 ->zeta phase, and for a degree of hardness and the melting point 
to fall as Fe concentration becomes low. For this reason, the coat of the quantity Fe concentration to 
which it is a high degree of hardness, and the melting point is high and adhesion cannot happen firom a 
viewpoint of sliding nature easily is effective, and the alloying hot-dip zinc-coated carbon steel sheet 
which thinks press-forming nature as important is manufactured by slight height in the average Fe 
concentration in a coat. 

[0004] However, in the coat of high Fe concentration, it exfoliates from an interface at the time of 
processing that gamma phase hard [ to a plating-steel plate interface ] and weak against it is easy to be 
formed. It has the phenomenon to carry out and the problem which the so-called powdering tends to 
produce. For this reason, since it is compatible in sliding nature and powdering-proof nature as shown in 
JP, 1-3 19661, A, the approach of giving hard Fe system alloy to the upper layer by technique, such as 
electroplating, as the second layer is taken. 

[0005] If it considers as the approach of raising the press-forming nature at the time of zinc system 
plating steel plate use, the approach of applying a hyperviscous lubricating oil is used widely. However, 
by this approach, the paint defect by poor cleaning occurs in a painting process for the high viscosity of 
a lubricating oil, and there are problems, like the press engine performance becomes unstable with tiie 
oil piece at the time of a press. Therefore, it is requested strongly that own press-forming nature of 
alloying hot dip zincing should be improved. 

[0006] As an approach of solving the above-mentioned problem, the technique which is made to form in 
the fi:ont face.of a zinc system plating steel plate the oxide film which makes ZnO a subject by 
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performing electrolysis processing, immersion processing, spreading oxidation treatment, or heat- 
treatment, and raises weldability or workability is indicated to JP,53-60332,A and JP,2-190483,A. 
[0007] JP,4-88196,A forms in the front face of a zinc system plating steel plate the oxide film which 
made P oxide the subject by immersing a plating steel plate in the water solution of pH 2-6 mcluding 
sodium phosphate 5 - 60 gyl, performing electrolysis processing, or applying the above-mentioned water 
solution, and is indicating the technique which raises press-forming nature and chemical conversion 
nature. 

[0008] JP,3-191093,A is indicating the technique which raises press-forming nature and chemical 
conversion nature by making nickel oxide generate on the front face of a zinc system plating steel plate 
by electrolysis processing, immersion processing, spreading processing, spreading oxidation treatment, 
or heat-treatment. 
[0009] 

[Problem(s) to be Solved by the Invention] However, when the above-mentioned advanced technology 
is applied to an alloying hot-dip zinc-coated carbon steel sheet, it is stabilized and the improvement 
effect of press-forming nature cannot be acquired. As a resuU of this invention persons* performing 
examination detailed about the cause, it found that it was the cause that that surface reactivity is inferior 
in an alloying hot-dipping steel plate when aluminum oxide exists and surface irregularity are large. 
That is, when the advanced technology is applied to an alloying hot-dipping steel plate, since surface 
reactivity is low, even if it performs electrolysis processing, immersion processing, spreading oxidation 
treatment, heat-treatment, etc., it is difficult to form a predetermined coat in a front face, and thickness 
will become thin in a reactant low part, i.e., a part with many amounts of aluminum oxides. Moreover, 
although it becomes surface heights to contact press metal mold and directly at the time of press 
molding since surface irregularity is large, the sliding friction in the contact section of the thin part and 
the metal mold of thickness becomes large among heights, and the improvement effect of press-forming 
nature is not fully acquired. 

[0010] This invention improves the above-mentioned trouble and aims at offering the alloying hot- 
dipping steel plate excellent in the sliding nature at the time of press forming, and its manufacture 
approach. 
[0011] 

[Means for Solving the Problem] That the above-mentioned technical problem should be solved, as a 
result of repeating research wholeheartedly, this invention persons are controlling the oxide layer 
thickness of the flat part surface which exists in an alloying hot-dipping steel plate front face, and did 
the knowledge of the press-forming nature which stabilized and was excellent being obtained. 
[0012] The above-mentioned flat part of an alloying hot-dip-zinc-coated-carbon-steel-sheet front face 
exists as heights as compared with a perimeter. It is stabilized and actually contacting press metal mold 
at the time of press forming can improve press-forming nature, if the sliding friction in this flat part is 
made small, since this flat part serves as a subject. In order to make small the sliding friction in this flat 
part, it is effective to prevent the adhesion of a plating layer and metal mold, and, for that purpose, it is 
effective to form a hard and high-melting coat in the front face of a plating layer. As a result of 
advancing examination from this viewpoint, when it is effective to control the oxide layer thickness of a 
flat part surface and it controlled the oxide-film thickness of a flat part surface in this way, it found out 
that the adhesion of a plating layer and metal mold did not arise, but good sliding nature was shown also 
by the coat to which zeta phase exists in a surface. Thus, there is no possibility of producing powdering 
in the coat by which zeta phase exists in a surface at the time of press forming since there is little 
abundance of gamma phase, and it is very advantageous. 

[0013] Moreover, it found out that an oxide layer could be given to homogeneity on the plating steel 
plate front face that an oxide layer can be given to homogeneity on a plating steel plate front face, and 
by making the solution which diluted said iron-zinc alloy plating bath contact by being immersed in an 
iron-zinc alloy plating bath which is used for control of such oxide-fihn thickness in case the upper 
plating is performed to an alloying hot-dip zinc-coated carbon steel sheet by no energizing, and giving 
hot water rinsing immediately after. Furthermore, as a result of advancing examination, also when acidic 
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solutions, such as a sulfuric acid, a nitric acid, and a hydrochloric acid, were made to contact, it found 
out that the same effectiveness was acquired. 

[0014] Moreover, as for the alloying hot-dip zinc-coated carbon steel sheet to which the galvanization 
was given to the steel plate and alloying was further given by heat-treatment, temper rolling is usually 
performed for quality-of-the-material reservation. It found out that it was effective to control oxide layer 
thickness by it after temper rolling since a flat part is formed in a plating surface of contact on the roll at 
the time of this temper rolling. 

[0015] This invention is made based on the above knowledge, and the sunmiary is as follows. 
[0016] The 1st invention offers the alloying hot-dip zinc-coated carbon steel sheet characterized by 
having a flat part on an iron-zinc alloy plating front face, and thickness having an oxide layer lOnm or 
more on the surface of the flat part. 

[0017] The 2nd invention offers the alloying hot-dip zinc-coated carbon steel sheet characterized by the 
rate of area of said flat part in an iron-zinc alloy plating front face being 20 - 80% in the 1st invention. 
[0018] The 3rd invention offers the alloying hot-dip zinc-coated carbon steel sheet characterized by for 
an iron-zinc alloy plating layer mainly consisting of a delta plane 1, and including zeta phase in the 1st 
and 2nd invention. 

[0019] In the 1st - the 3rd invention, at least, zeta phase exists in the surface of the iron-zinc alloy 
plating layer of one side of a steel plate, and the 4th invention offers the alloying hot-dip zinc-coated 
carbon steel sheet characterized by forming the alloy phase whose remainder is delta plane 1 . 
[0020] The 5th invention offers the alloying hot-dip zinc-coated carbon steel sheet characterized by the 
X diffraction peak ratio (zeta/delta) of zeta phase and delta plane 1 in an iron-zinc alloy plating layer 
being 0.2 or more in the 1st - the 4th invention. 

[0021] The 6th invention offers the alloying hot-dip zinc-coated carbon steel sheet characterized by the 
rate of zeta phase area of an iron-zinc alloy plating layer front face being 10% or more in the 1st - the 
5th invention. 

[0022] After it faces the 7th invention manufacturing an alloying hot-dip zinc-coated carbon steel sheet 
given in the 1st - the 6th invention, and it gives hot dip zincing to a steel plate, and it alloys it by heat- 
treatment further and it performs temper rolling, it offers the manufacture approach of the alloying hot- 
dip zinc-coated carbon steel sheet characterized by forming an oxide layer in a plating surface. 
[0023] In the 7th invention, the 8th invention offers the manufacture approach of the alloying hot-dip 
zinc-coated carbon steel sheet characterized by forming an oxide layer in a plating surface by making a 
hot steam contact, after performing temper rolling. 

[0024] In the 7th invention, the 9th invention offers the manufacture approach of the alloying hot-dip 
zinc-coated carbon steel sheet characterized by forming an oxide layer in a plating surface by heating in 
the ambient atmosphere of 20% or more of oxygen densities, after performing temper rolling. 
[0025] In the 7th invention, the 10th invention offers the manufacture approach of the alloying hot-dip 
zinc-coated carbon steel sheet characterized by forming an oxide layer in a plating surface by making 
the water solution containing an oxidizer contact, after performing temper rolling. 
[0026] In the 7th invention, the 1 1th invention oflfers the manufacture approach of the alloying hot-dip 
zinc-coated carbon steel sheet characterized by forming an oxide layer in a plating surface by repeating 
the processing dried immediately after making water contact an alloying hot-dip zinc-coated carbon 
steel sheet, and performing it, after performing temper rolling. 

[0027] In the 1 1th invention, the 12th invention offers the manufacture approach of the alloying hot-dip 
zinc-coated carbon steel sheet characterized by the temperature of the water made to contact an alloying 
hot-dip zinc-coated carbon steel sheet being 50 degrees C or more, after performing temper rolling. 
[0028] In the 1 1th and 12 invention, the 13th invention offers the manufacture approach of the alloying 
hot-dip zinc-coated carbon steel sheet characterized by repeating the above-mentioned processing 3 
times or more, after performing temper rolling. 

[0029] In the 7th invention, the 14th invention offers the manufacture approach of the alloying hot-dip 
zinc-coated carbon steel sheet characterized by forming an oxide layer in a plating surface by making an 
acidic solution contact, after performing temper rolling. 
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[0030] The 15th invention offers the manufacture approach of the alloying hot-dip zinc-coated carbon 
steel sheet characterized by the above-mentioned acidic solutions being pH of 1 more than, and the 
temperature of 50 degrees C or more in the 14th invention. 

[0031] In the 14th and 15 invention, after contacting the 16th invention to the above-mentioned acidic 
solution, it offers the manufacture approach of the alloying hot-dip zinc-coated carbon steel sheet 
characterized by rinsing with high temperature hot water 50 degrees C or more. 
[0032] The 17th invention offers the manufacture approach of the alloying hot-dip zinc-coated carbon 
steel sheet characterized by the above-mentioned acidic solution being an acidic solution containing Fe 
and Zn ion in the 1 4- 1 6th invention. 

[0033] The 18th invention offers the manufacture approach of the alloying hot-dip zinc-coated carbon 
steel sheet characterized by the acidic solution containing Fe and Zn ion being a bath containing one sort 
in the sulfate of Fe and Zn, a nitrate, and a chloride, or two sorts or more in the 14- 17th invention. 
[0034] In the 7- 18th invention, the 19th invention offers the manufacture approach of the alloying hot- 
dip zinc-coated carbon steel sheet characterized by forming an oxide layer in a plating surface, after 
activating a front face by removing the oxide layer generated at the time of alloying processing after 
performing temper rolling. 
[0035] 

[Embodiment of the Invention] Although it heats further and alloying processing is performed in the 
case of manufacture of an alloying hot-dip zinc-coated carbon steel sheet after giving hot dip zincing to 
a steel plate, irregularity exists in an alloying hot-dip-zinc-coated-carbon-steel-sheet front face according 
to the reactant difference of the steel plate-plating interface at the time of this alloying processing. 
However, after alloying processing, temper rolling is performed for quality -of-the-material reservation, a 
plating front face is graduated and irregularity is usually eased by contact on the roll at the time of this 
temper rolling. Therefore, at the time of press molding, the force required for metal mold to crush the 
heights on the front face of plating can decline, and a sliding property can be raised. 
[0036] Since the flat part of an alloying hot-dip-zinc-coated-carbon-steel-sheet front face is a part which 
metal mold contacts directly at the time of press forming, as for it, it is important for improvement in 
sliding nature that hard [ which prevents adhesion with metal mold ], and the high-melting matter exist. 
In order for a surface to serve as delta plane 1 completely although it is effective for improvement in 
sliding nature if it is the coat of delta 1 single phase which does not contain zeta phase in a surface at this 
point, alloying processing must be performed so that Fe concentration in a coat may become high, 
consequently gamma phase weak against a plating-steel plate interface hard generates thickly, and in 
case it is press forming, there is a problem which is easy to produce powdering. On the other hand, in 
order to prevent powdering, when alloying processing to which gamma phase becomes thin is 
performed, zeta phase remains on a surface and there is a problem inferior to sliding nature. 
[0037] Although especially Fe concentration and aluminxmi concentration of a plating coat of the 
alloying hot-dip zinc-coated carbon steel sheet used by this invention are not specified from this 
viewpoint, the structure which mainly consists of a delta plane 1 and contains zeta phase further as a 
plating layer is ideal. 

[0038] It is effective in improvement in a sliding property to make an oxide layer exist in a. surface on 
tiie other hand, in order that an oxide layer may prevent adhesion with metal mold also by the coat in 
which zeta phase remains. Furthermore, if zeta phase exists in a plating coat front face, since surface 
reactivity will increase, an oxide layer can be made to generate to a flat part effectively as compared 
with the case where a front face is delta 1 single phase. At the time of actual press forming, a surface 
oxide is worn out, and since it is shaved off, when the touch area of metal mold and a work material is 
large, existence of an oxide film thick enough is required for it. Although the oxide layer is formed in 
the plating front face by heating at the time of alloying processing, since most was destroyed by contact 
on Ihe roll at the time of temper rolling and the new field is exposed, in order to obtain good sliding 
nature, a thick oxide layer must be formed before temper rolling. Moreover, since destruction of the 
oxide layer produced at the time of temper rolling is unavoidable even if it makes a thick oxide layer 
form before temper rolling, taking this into consideration, the oxide layer of a flat part exists in an 
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ununiformity, and cannot stabilize for it and obtain good sliding nature. 

[0039] For this reason, to the alloying hot-dip zinc-coated carbon steel sheet with which temper rolling 
was performed, especially a plating surface flat part, if processing which forms an oxide layer is 
performed to homogeneity, good sliding nature can be obtained stably. 

[0040] As the technique of giving an oxide film to a plating surface flat part, the method of contacting a 
steel plate with a hot steam is effective. Since contact to a neutral solution is easy to generate a zinc 
system oxide and a reaction also advances quickly in the state of an elevated temperature, zinc is 
because an oxide layer required for improvement in sliding nature in a short time can be made to form. 
Moreover, even if it heat-treats in the ambient atmosphere of 20% or more of oxygen densities, an oxide 
layer can be made to form in a surface. Thus, if the water solution containing an oxidizer is made to 
contact when a facility top is impossible for blasting and heat-treatment of a steam or, an oxide layer can 
be made to form also at the comparatively low temperature of ordinary temperature extent. 
[0041] In addition to said technique, an oxide film can be given to a plating surface flat part by the 
following technique. That is, if the processing dried immediately after making an alloying hot-dip zinc- 
coated carbon steel sheet contact water is repeated and is performed, an oxide layer can be effectively 
formed in a plating surface flat part. Although it is not clear about this oxide stratification mechanism, 
zinc tends to generate a zinc system oxide by contact to a neutral solution, and is considered because the 
generation reaction of an oxide is promoted by making air contact further. The generation reaction of an 
oxide layer is slow in the temperature of the water made to contact an alloying hot-dip zinc-coated 
carbon steel sheet being less than 50 degrees C, and in order to have to make it contact for a long time, 
the temperature of water needs to be 50 degrees C or more. Moreover, since it is difficult to obtain 
improvement in sliding nature stably since formation of the oxide layer to a plating surface flat part is 
[ that it is not enough and ] uneven as the count of a repeat of processing of contact in water and 
desiccation is less than 3 times, it is necessary to perform the above-mentioned processing repeatedly 3 
times or more. 

[0042] Moreover, an oxide layer can be formed in a plating surface flat part by contacting an alloying 
hot-dip zinc-coated carbon steel sheet to an acidic solution, and performing hot water rinsing and 
desiccation further. Although it is not clear about this oxide stratification mechanism, it can think as 
follows. If an alloying hot-dip zinc-coated carbon steel sheet is contacted to an acidic solution, the 
dissolution of zinc will arise on a plating surface. In the case of the dissolution of this zinc, since 
generating of hydrogen arises in coincidence, pH of the liquid in a plating surface rises and it becomes 
easy to generate a zincky hydroxide. Furthermore, if high temperature hot water performs hot water 
rinsing of a plating steel plate, the generation reaction of this hydroxide will be promoted and it will be 
thought that an oxide can be easily formed in a plating surface. 

[0043] Since it will be hard coming to generate an oxide although the dissolution of zinc is promoted if 
pH of the acidic solution used for the above-mentioned processing is too low, it is required to be one or 
more pH. On the other hand, since the reaction rate of the zinc dissolution will become low if pH is too 
high, as for pH of liquid, it is desirable that it is five or less. Moreover, since the dissolution of zinc and 
the generation reaction rate of an oxide become it slow that solution temperature is less than 50 degrees 
C, solution temperature needs to be 50 degrees C or more. It is required for coincidence for the 
temperature of the high temperature hot water used for hot water rinsing to be also 50 degrees C or 
more. 

[0044] As an acidic solution used for the above-mentioned processing, the acidic solution containing Fe 
and Zn ion can be used. When the liquid containing Fe and Zn ion is used, it is effective in dispersion in 
coefficient of friction after oxidation treatment decreasing, and since these are components contained in 
the plating coat, even if these components remain in a plating front face, they do not have a bad 
influence. An iron-zinc alloy plating bath can also be used as an acidic solution containing Fe and Zn 
ion. In order to give electroplating of iron-zinc especially to the upper layer, when the electroplating 
facility is held at the process after alloying processing, the same effectiveness can be acquired by 
carrying out plate leaping of the steel plate by no energizing. As an acidic solution containing Fe and Zn 
ion, the solution contaming iron and a zincky sulfate, a nitrate, and a chloride can be used, and there is 
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especially no limit in the concentration that what is necessary is just to enter within limits which pH of 
liquid mentioned above. 

[0045] Moreover, when using an iron-zinc alloy plating bath as an acidic solution containing Fe and Zn 
ion, it is effective in forming an oxide layer in a plating surface flat part to also make said diluted liquid 
contact. Although it is not clear about this oxide stratification mechanism, it can think as follows. Since 
an iron-zinc alloy plating bath is acidity, if an alloying hot-dip zinc-coated carbon steel sheet is 
immersed, on a plating surface, the dissolution of zinc will produce it. In the case of the dissolution of 
this zinc, since generating of hydrogen arises in coincidence, pH of the liquid in a plating surface rises 
and it becomes easy to generate a zincky hydroxide. Although it is necessary to raise further removal of 
the liquid with which it remained for preventing that fault etching of the galvanization surface is carried 
out, and surface pH, and to promote generation of a zincky hydroxide since pH of liquid is low when the 
usual iron-zinc alloy plating bath is made to contact There is also no possibility that fault etching of the 
galvanization surface may be carried out since pH of liquid is high when the diluted plating liquid is 
made to contact, and there is an advantage in which the dissolution of little zinc can also form an oxide 
layer comparatively easily since pH of the liquid in a plating surface rises easily. Since it will be hard 
coming to generate zincky lytic reaction from a viewpoint which prevents fault etching if it dilutes too 
much although it is required to be 100 or more times, as for the dilution ratio of liquid, it is desirable that 
they are 10000 or less times. 

[0046] As mentioned above, before forming an oxide layer, it is more effective if the oxide layer which 
remained on the surface is removed. This remains Ihe part, although the surface oxide is destroyed by 
contact on the roll at the time of temper rolling, and it is because surface reactivity is uneven. Although 
the technique removed mechanically [ polish etc. ] and the technique chemically removed by processing 
by inmiersion or the spray to lye can be considered as the technique of removing the oxide layer which 
remained on the surface, there is no limit in the technique that the surface oxide layer should just be 
removed by subsequent oxidation treatment. 

[0047] The oxide layer in this invention is a layer which consists of one or more sorts of oxides, 
hydroxides, etc. of a metallic element of Zn, Fe, aluminum, and others. 

[0048] Here, although the coat by which zeta phase remains on a surface shows the thing of a coat which 
can check existence of zeta phase in the photograph which observed the plating front face by SEM etc., 
it can define by two kinds of approaches as follows. One is an approach by the X diffraction, and out of 
the X diffraction peak on the front face of plating, although the background value was lengthened, 
respectively from d= 1 .900 (zeta phase) and the peak intensity corresponding to d= 1 .990 (delta plane 1), 
witii [ ** ] 0.2 [ or more ], it can be considered to be the coat in which zeta phase remains to the value of 
a ratio (zeta/delta). Moreover, the coat of zeta phase to the whole photograph in which zeta phase 
remains comparatively (rate of area) also in 10% or more of thing can be considered by making into zeta 
phase that whose configuration is a columnar crystal to the photograph which photoed the SEM image 
on the front face of plating. However, since it is difficult to judge from a configuration when the part 
crushed by pressure regulation etc. exists in a plating front face, suppose such a part that the rate of area 
is calculated by excepting beforehand, the coat in which zeta phase remains — the above, although it can 
discem by any approach Although existence of zeta phase may be partially checked for the rate of area 
of less than 0.2 and zeta phase by less than 10% of coat, zeta/delta Since the whole is the coat of delta 
plane 1 mostly, although adhesion with metal mold is prevented as compared with the coat in which zeta 
phase remains and sliding nature improves, it is possible to be conversely inferior to powdering-proof 
nature. 

[0049] Although the alloying hot-dip zinc-coated carbon steel sheet in which good sliding nature is 
shown by setting oxide layer thickness in the flat part of a plating surface to lOnm or more is obtained, it 
is more effective if oxide layer thickness is set to 20nm or more. This is for remaining, even when a 
surface oxide layer is worn out, and not causing the fall of sliding nature in press-forming processing to 
which the touch area of metal mold and a workpiece becomes large. On the other hand, since it will 
become difficult for surface reactivity to fall extremely and to form a chemical conversion coat if it 
exceeds 200nm although especially tiie upper limit of oxide layer thickness is not established, it is 
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desirable to be referred to as 200nm or less. 

[0050] In addition, it can ask for the thickness of the oxide layer on the front face of a flat part with the 
Auger electron spectroscopy (AES) combined with Ar ion sputtering. In this approach, after carrying out 
a spatter by the given thickness, a presentation in that depth can be searched for by relative sensibility 
factor amendment from the spectral intensity of each element of the measuring object. After the content 
of O resulting from an oxide or a hydroxide serves as maximum in a certain depth (this may be the 
outermost layer), it decreases and becomes fixed. The content of O makes the thickness of an oxide the 
depth used as one half of the sums of maximum and constant value in a location deeper than maximum. 
[005 1] Here, as for the rate of area of the flat part in a plating front face, considering as 20 - 80% is 
desirable. At less than 20%, since a touch area with the metal mold in the part (crevice) except a flat part 
becomes large and the rate of area of the flat part which can control oxide thickness certainly among the 
area which actually contacts metal mold becomes small, the improvement effect of press-forming nature 
becomes small. Moreover, the part except a flat part has the role which holds a press oil at the time of 
press molding. Therefore, if the rate of area of the part except a flat part becomes less than 20%, at the 
time of press formmg, it will lifting-come to be easy of an oil piece, and the improvement effect of 
press-forming nature will become small (if the rate of area of a flat part exceeds 80%). 
[0052] In addition, the flat part on the front face of plating is easily identifiable by observing a front face 
with an optical microscope or a scanning electron microscope. It can ask for the rate of area of the flat 
part in a plating front face by carrying out image analysis of the above-mentioned microphotography. 
[0053] Although it is required to be related for manufacturing the alloying hot-dip zinc-coated carbon 
steel sheet concerning this invention, and to add aluminum during a plating bath, especially alloying 
element components other than aluminum are not limited. That is, even if Pb, Sb, Si, Sn, Mg, Mn, 
nickel, Ti, Li, Cu, etc. are contained or added other than aluminum, the effectiveness of this invention is 
not spoiled. 

[0054] Moreover, even if S, N, P, B, CI, Na, Mn, calcium, Mg, Ba, Sr, Si, etc. are incorporated in an 
oxide layer by containing an impurity in the processing liquid used for oxidation treatment etc., the 
effectiveness of this invention is not spoiled. 
[0055] 

[Example] Next, an example explains this invention to a detail fiirther. 

(Example 1) On cold rolled sheet steel of 0.8mm of board thickness, the plating coat of plating coating 
weight 60 g/m2 and predetermined Fe concentration was formed by the alloying hot-dip-zincing method 
of a conventional method, and temper rolling was performed fiirther. Under the present circumstances, 
the rate of area of the flat part m a front face was changed by changing the pressing-down load of temper 
rolling. Then, in order to form an oxide layer in the surface of a flat part, two kinds of processings as 
follows were performed. 

[0056] ((A) The formation approach) The above-mentioned alloying hot-dip zinc-coated carbon steel 
sheet is immersed in the hydrogen-peroxide-solution solution of sulfuric-acid acidity of pH3. 
Temperature of 50 degrees C. Various concentration of a hydrogen peroxide is changed and the oxide 
layer thickness in a flat part is adjusted. 

[0057] ((B) The formation approach) The above-mentioned alloying hot-dip zinc-coated carbon steel 
sheet is immersed in the sodium-nitrate water solution of sulfuric-acid acidity of pH2, and it is cathode 
electrolysis. Temperature of 50 degrees C. Various current density and resistance welding times are 
changed, and the oxide layer thickness in a flat part is adjusted. 

[0058] Subsequently, measurement and the press formability test of Fe concentration in a plating coat, 
tiie rate of area of a flat part, and oxide layer thickness were performed about the specimen produced as 
mentioned above. Measurement of the oxide layer thickness of a flat part and a press formability test 
were performed as follows. 

[0059] (1) After measuring the content (at%) of each element of a flat part and carrying out Ar 
sputtering by predetermined Mr. Fukashi succeedingly v^th the thickness measurement Auger electron 
spectroscopy (AES) of an oxide layer, presentation distribution of each element of the depth direction 
was measured by measuring content of each element in a plating coat by AES, and repeating this. After 
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the content of O resulting from an oxide and a hydroxide serves as max in a certain depth, it decreases 
and becomes fixed. The content of O made the thickness of an oxide the depth used as one half of the 
sums of maximum and constant value in the location deeper than maximum. The thickness of the oxide 
of two or more flat parts (n= 3) chosen as arbitration was measured, and the average was calculated. In 
addition, Ar sputtering for 30 seconds was performed as conditioning, and the contamination layer on 
the front face of a test specimen was removed. 

[0060] (2) Press-forming nature evaluation trial (coefficient-of-friction measurement trial) 

In order to evaluate press-forming nature, it is the following, and coefficient of friction of each test 

specimen was made and measured. 

[0061] Drawing 1 is the outline front view showing a coefficient-of-fiiction measuring device. As 
shown in this drawing, the coeflficient-of-friction test sample 1 extracted from the test specimen is fixed 
to the sample base 2, and the sample base 2 is being fixed to the top face of the slide table 3 in which 
horizontal migration is possible. The slide table susceptor 5 which has the roller 4 which touched this 
and which can be moved up and down is formed in the inferior surface of tongue of a slide table 3, and 
the 1st load cell 7 for measuring the load N with ** to the coefficient-of-friction test sample 1 by the 
bead 6 is attached in the slide table susceptor 5 by pushing up this. The 2nd load cell 8 for measuring the 
sliding drag force F for moving a slide table 3 horizontally in the condition of having made the above- 
mentioned pressing force acting is attached in one edge of a slide table 3. in addition - as a lubricating 
oil - the Nihon Parkerizing Co., Ltd. make - it examined by applying NOx last 550HN to the front face 
of a sample 1. 

[0062] Drawing 2 and 3 are the outlme perspective views showing the configuration and dimension of 
the used bead. The inferior surface of tongue of a bead 6 slides in the condition of having been pushed 
against the front face of a sample 1 . The bead inferior surface of tongue where the lower part of width of 
face of 10mm, sliding direction die length of 12nun of a sample, and the sliding direction both ends 
consists of curved surfaces of curvature 4.5mmR, and, as for the configuration of the bead 6 shown in 
drawing 2, a sample is forced has a flat surface with a width of face [ of 10mm ], and a sliding direction 
die length of 3mm. The bead inferior surface of tongue where the lower part of width of face of 10mm, 
sliding direction die length of 69mm of a sample, and the sliding direction both ends consists of curved 
surfaces of curvature 4.5mmR, and, as for the configuration of the bead 6 shown in drawing 3, a sample 
is forced has a flat surface with a width of face [ of 10mm ], and a sliding direction die length of 60nun. 
[0063] The coefficient-of-friction measurement trial went by two conditions shown below. 
(Conditions 1) It considered as forcing load N:400kgf and drawing rate (horizontal migration rate of 
slide table 3): 100 cm/min of a sample using the bead shown in drawing 2. 

(Conditions 2) It considered as forcing load N:400kgf and drawing rate (horizontal migration rate of 

slide table 3):20 cm/min of a sample using the bead shown in drawing 3. 

[0064] The coefficient of friction mu between a test specimen and a bead was computed by 

formula:micro=F/N. A test result is shown in Table 1. 

[0065] 

[Table 1] 
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[0066] The following matter is clear from the test result of Table 1. 

(1) The example 1 of a comparison is an example of the alloying hot-dip zinc-coated carbon steel sheet 
to which temper rolling is not performed, and is high. [ of coefficient of friction ] 

(2) Since formation processing of an oxide is not performed to the example 2 of a comparison after 
temper rolling, its thickness of an oxide is as thin as 7nm, and it is high. [ of coefficient of friction ] 

(3) Although formation processing of an oxide is performed to the example 3 of a comparison after 
temper rolling, since its thickness of the oxide in a flat part is smaller than the range of this invention, 
the improvement effect of coefficient of friction is hardly acquired. 

(4) Formation processing of an oxide is performed to the examples 1-17 of invention after temper 
rolling, the thickness of the oxide in a flat part is within the limits of this invention, and coefficient of 
friction is improved by 0.160 or less on conditions 1, and it is improved by 0.190 or less on conditions 2. 
Furthermore, since the rate of area of a flat part is within the limits which is 20 - 80%, the examples 4-7 
of invention, and 10-15 have the large improvement effect of coefficient of friction on conditions 2, and 
0. 1 70 or less have been them. 

[0067] (Example 2) On cold rolled sheet steel of 0.8mm of board thickness, the alloymg hot-dip-zincing 
coat of a conventional method was formed, and temper rolling was performed further. In this case, the 
rate of flat part area in a front face was changed by changing the surface rate of zeta phase ratio by 
changing alloying conditions, and changing the pressing-down load of temper rolling. Then, in order to 
make an oxide layer form in the surface of a flat part, two kinds of oxidation treatments (the formation 
approaches A and B) indicated in the example 1 were performed. Moreover, before the above-mentioned 
processing, it was immersed in the sodium-hydroxide water solution of pH12, and the oxide layer 
generated with heating at the time of alloying processing was removed. 

[0068] Subsequently, measurement of Fe content in a plating coat, a zeta/delta value, the rate of zeta 
phase area, the rate of flat part area, and oxide layer thickness and evaluation of press-forming nature 
were performed about the test specimen produced by the above-mentioned approach. Measurement of 
oxide layer thickness and evaluation of press-forming nature were performed by the approach indicated 
in the example 1 . A test result is shown in Table 2. 
[0069] 
[Table 2] 
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[0070] As shown in Table 2, when surface oxide-fihn thickness and the surface rate of flat part area are 
in this invention within the limits (examples 5-24 of this invention) The zeta/delta value and the rate of 
zeta phase area were high, also by the coat to which zeta phase exists in a surface clearly, all of 
coefficient of friction of conditions 1 are very low values, when oxide-film thickness was still as thicker 
as 20nm or more (examples 1 1-24 of this invention), coefficient of fiiction of conditions 2 also became a 
low value, and it showed the still better sliding property. On the other hand, the example of a 
comparison (examples 1-4 of a comparison) for which surface oxide-fihn thickness separates fi"om this 
invention range showed the value with any high coefficient of friction, and the sliding property fell. On 
the other hand, although coefficient of friction of conditions 1 fell slightly when the rate of flat part area 
separated from this invention within the limits (examples 1-4 of this invention) even if surface oxide- 
film thickness was contained in this invention within the limits, coefficient of fiiction of conditions 2 did 
not fall at all, but there was no improvement effect of a sliding property. 
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[0071] On cold rolled sheet steel of 0.8mm of [example 3] board thickness, the alloying hot-dip-zincing 
coat of a conventional method was formed, and temper rolling was performed further. In this case, the 
rate of flat part area in a front face was changed by changing the pressing-down load of temper rolling. 
Then, in order to make an oxide layer form in the surface of a flat part, three kinds of oxidation 
treatments as follows were performed. 

[0072] (The formation approach 1) The lOO-degree C steam was sprayed on the above-mentioned 
alloying hot-dip zinc-coated carbon steel sheet. Under the present circumstances, various blasting time 
amount was changed and the oxide layer thickness in a flat part was adjusted. 

[0073] (The formation approach 2) The above-mentioned alloying hot-dip zinc-coated carbon steel sheet 
was heat-treated in 250 degrees C and the ambient atmosphere of 40% of oxygen densities. Under the 
present circumstances, various heating time was changed and the oxide layer thickness in a flat part.was 
adjusted. 

[0074] (The formation approach 3) The above-mentioned alloying hot-dip zinc-coated carbon steel sheet 
was immersed in 50 degrees C and the hydrogen-peroxide-solution solution of sulfuric-acid acidity of 
pH3. Under the present circumstances, various concentration of a hydrogen peroxide was changed and 
the oxide layer thickness in a flat part was adjusted. 

[0075] Before the above-mentioned oxidation treatment, it was inunersed in the sodium-hydroxide water 
solution of pH12, and the oxide layer generated with heatmg at the time of alloying processing was 
removed. 

[0076] Subsequently, measurement of Fe content in a plating coat, the rate of flat part area, and oxide 
layer thickness and evaluation of press-forming nature were performed about the test specimen produced 
by the above-mentioned approach. Measurement of oxide layer thickness and evaluation of press- 
forming nature were performed by the approach indicated in the example 1. A test result is shown in 
Tables 3 and 4. 
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2 




11.6 


50 


15.3 


0.133 


0.237 




14 


3 




10.0 


50 


14.7 


0.130 


0.235 




15 


1 




9.8 


46 


25-1 


0.124 


0.200 




mo 


16 


2 




11.1 


58 


24.8 


0,132 


0.195 




1^11 


17 


3 


&y 


10.6 


54 


22.4 


0.129 


0.193 




$4l2 


[0078] 
[Table 4\ 
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(wtX) (%) 



mm 



(nm) 



18 



10.9 



54 



31.0 



0.134 



0.176 



19 



10.9 



50 



32.5 



0.125 



0.178 



114 



20 



8.8 



45 



46.2 



0.136 



0.171 



21 



8.6 



53 



51.3 



0.127 



0.165 



22 



Ml 



9.5 



45 



62.2 



0.124 



0.166 



23 



9.8 



50 



82.4 



0.125 



0.166 



24 



10.4 



49 



125 



0.138 



0.162 



25 



9.4 



67 



33.4 



0.127 



0.176 



^%Wffl20 



26 



105 



57 



30.6 



0.133 



0.179 



s:%^g|21 



27 



10.4 



60 



45.9 



0.132 



0.169 



g%gggi22 



28 



10.6 



54 



53.3 



0.129 



0J62 



29 
30 
31 
32 
33 
34 
35 
36 
37 
38 



Hal 



10.5 
9.3 
9.5 
10.4 
9.6 
10.2 
9.8 
10.2 
9.6 
10.4 



58 
58 
63 
65 
64 
38 
66 
59 
55 
56 



68.1 
81.0 
146 
38.1 
34.5 
42.5 
56.1 
60.3 
82.7 
131 



0.128 
0.131 
0.129 
0.128 
0.126 
0.131 
0.131 
0.129 
0.136 
0.127 



0.166 
0.168 
0.165 
0.177 
0.175 
0.169 
0.164 
0.170 
0.171 
0.168 



g%W«25 
5:%gaffl26 

g%g^yj27 

^29 



[0079] As shown in Tables 3 and 4, alkali treatment removes a surface residual oxide as pretreatment. In 
the case (examples 7-33 of this invention) where an oxide layer is formed by the approach shown by this 
invention, and the surface "rate of area and the oxide-film thickness of a flat part are in this invention 
within the limits All of coefficient of fiiction of conditions 1 were very low values, further, by 20nm or 
more and the case (examples 10-33 of this invention) of being thick, oxide-film thickness became a low 
value and coefficient of friction of conditions 2 also showed the still better sliding property. On the other 
hand, when alkali treatment and oxidation treatment were not performed (examples 1 and 2 of a 
comparison), coefficient of friction showed the very high value, and the sliding property fell. Moreover, 
although coefficient of friction fell a little in the case (examples 3-5 of a comparison) where surface 
oxide-film thickness separates from this invention within the limits even when oxidation treatment was 
performed, the improvement effect of a sliding property was small. Furthermore, although coefficient of 
fiiction of conditions 1 fell slightly when the rate of flat part area separated from this invention within 
the limits (examples 1-6 of this invention) even if it performed oxidation treatment and surface oxide- 
fihn thickness was contained in this invention within the limits, coefficient of friction of conditions 2 did 
not fall at all, but the improvement effect of a sliding property was smaller than the examples 7-33 of 
this invention. 

[0080] On cold rolled sheet steel of 0.8mm of [example 4] board thickness, the alloying hot-dip-zincing 
coat of a conventional method was formed, and temper rolling was performed further. In this case, the 
rate of flat part area in a front face was changed by changing the pressing-down load of temper rolling. 
Then, the oxide layer was formed in the surface of a flat part by repeating the processing dried 
immediately after carrying out the spray of the steel plate to the filtered water of predetermined 
temperature for 5 seconds the nimiber of predetermined times. 

[0081] Before the above-mentioned processing, it was immersed in the sodium-hydroxide water solution 
of pH12, and the oxide layer generated with heating at the time of alloying processing was removed. 
[0082] Subsequently, measurement of Fe content in a plating coat, the rate of flat part area, and oxide 
layer thickness and evaluation of press-forming nature were performed about the test specimen produced 
by the above-mentioned approach. Measurement of oxide layer thickness and evaluation of press- 
forming nature, and a coefficient-of-friction measurement test condition were carried out to the example 
1 by the approach of a publication. A test result is shown in Tables 5 and 6. 
[0083] 
[Table 5] 
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9.9 


0 
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0.185 


0558 
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9.5 


43 


6.2 


0.180 


0244 
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11.2 


38 


7.6 
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0.234 
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10.4 


49 
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0.241 
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uV \^ 
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7.6 
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.Am 
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58 
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0.169 
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0532 
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oU O 
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0.174 


0534 
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1 fa) 
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10.0 
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0.166 


0529 
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fey 
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46 


9.6 
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0536 
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30 




9.9 
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0.167 


0541 
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15 
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0533 
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10.6 


14 


32.2 


0.165 
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86 
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B.9 
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0227 
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50"C 
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fey 


9.9 


82 


36.8 


0,165 


0228 
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17 


50t 


3lHl 


fey 


10.6 


54 


11.4 


0.132 


0224 
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la 
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5[g] 
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10.9 


54 


21.3 


0.133 


0509 


7 




»8 


19 


50°C 


io[s} 
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10.9 


50 


34,5 


0130 


0.174 


; 
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20 
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41.6 
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%9m 



[0084] 
Table 6" 
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21 
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3[e) 
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9.6 


34 


13.4 


0.138 


0221 




22 


60^ 


5[i] 


fey 


9.4 


63 


22.1 


0.137 


0505 




23 


BO'fe 


10[Hl 


fey 


10.6 


46 


30.4 


0136 


0.175 




24 


60*t 


20[ll 




9.7 


60 


42.2 


0132 


0.164 




25 


70*t 


3[S] 




8.6 


53 


16.7 


0132 


0.221 




26 


70^0 


5|a 


fey 


9.5 


45 


25.9 


0129 
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27 


70^ 


lOlsl 


£y 


9.8 


50 


37.9 


0134 


0.171 




28 


70^ 


200 




10.4 


49 


49.1 


0125 


0.163 




29 
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3 


□ 


fey 


9.4 


60 


19.1 


0136 
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30 


80"C 


5 






9.4 


51 


28.1 


0.129 


0.198 






31 


80*t 


lom 


fey 


9.1 


52 


39.5 


0131 


0.168 




32 


80^ 


20© 


¥\ 


9.8 


48 


45.1 


0129 


0.165 




33 


90t 


3lsl 


fey 


8.9 


69 


20.3 


01 30 


0199 






34 


90*^: 




?>y 


9.4 


49 


30.9 


0127 


0177 
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35 


90t 


\m 


fey 


9.2 


62 


39.7 


0127 


01 70 




36 
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9.5 


54 
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0125 


0163 




37 


loo't: 


30 




9.4 


67 


26.5 


0.136 


0500 




38 


loot: 


50 




10.5 


57 


34.1 


0.127 


0177 




39 


100^ 


100 




10.4 


60 


43.7 


0.124 


0165 


iiii 


40 


100"^ 


200 




10.6 


54 


55.4 


0.125 


0161 





[0085] As shown in Tables 5 and 6, alkali treatment removes a surface residual oxide as pretreatment. In 
Ae case (examples 7-30 of this invention) where an oxide layer is formed by the approach shown by this 
invention, and the surface rate of area and the oxide-film thickness of a flat part are in this invention 
within the limits All of coefficient of friction of conditions 1 were very low values, further, by 20nm or 
more and the case of being thick, oxide-fibn thickness became a low value and coefficient of friction of 
conditions 2 also showed the still better sliding property. On the other hand, when the repeat of the 
contact and desiccation to water was not performed after alkali treatment and temper rolling (examples 1 
and 2 of a comparison), coefficient of fiiction showed the very high value, and the sliding property fell. 
Moreover, although coefficient of fiiction fell a little in the case (examples 3-10 of a comparison) where 
processing conditions separate fi-om this invention within the limits even when the above-mentioned 
processing was performed, the improvement effect of a sliding property was small. Furthermore, 
although coefficient of friction of conditions 1 fell slightly when the rate of flat part area separated from 
this invention within the limits (examples 1-6 of this invention) even if processing conditions were 
included in this invention within the limits, coefficient of friction of conditions 2 did not fall at all, but 
the improvement effect of a sliding property was smaller than the examples 7-30 of this invention. 
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[0086] On cold rolled sheet steel of 0.8mm of [example 5] board thickness, the alloying hot-dip-zincing 
coat of a conventional method was formed, and temper rolling was performed ftirther. In this case, after 
changing the rate of flat part area in a front face by changing the pressing-down load of temper rolling, 
immersion processing was succeedingly performed into predetermined temperature and a sulfuric-acid 
acidic solution predetermined [ pH ]. Moreover, immersion processing into the iron-zinc alloy plating 
bath containing a part, ferrous-sulfate 1.0 mol/1, and zinc-sulfate 0.1 mol/1 was also performed. In 
addition, the dilute sulfuric acid was used for pH adjustment of a plating bath. 

[0087] Before the above-mentioned processing, it was immersed in the sodium-hydroxide water solution 
of pH12, and the oxide layer generated with heating at the time of alloying processing was removed. 
[0088] Subsequently, measurement of Fe content in a plating coat, the rate of flat part area, and oxide 
layer thickness and evaluation of press-forming nature were performed about the test specimen produced 
by the above-mentioned approach. Measurement of oxide layer thickness and evaluation of press- 
forming nature, and a coefficient-of-friction measurement test condition were carried out to the example 



1 by the approach of a publication. A test result is shown in Tables 7 and 8. 
[0089] 

Table 7] 
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43 


6.2 
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38 


7.8 
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49 


8.2 
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40 
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2.0 
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6.9 
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SO'C 


11.6 


50 
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0.234 




8 
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0.229 
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46 
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0.164 


0.236 
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10.6 


14 
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10.1 
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10.6 
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34.8 
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8.6 


53 


40.7 
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[0090] 
[Table 8] 
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[0091] It was immersed into the acidic solution by the approach shown by this invention, and as shown 
in Tables 7 and 8, by the case (examples 7-42 of this invention) where the surface rate of area and the 
oxide-fibn thickness of a flat part are in this invention within the limits, all of coefficient of friction of 
conditions 1 were very low values, further, by 20nm or more and the case of being thick, oxide-fihn 
thickness became a low value and coefficient of friction of conditions 2 also showed the still better 
sliding property. On the other hand, when alkaH treatment, immersion processing to an acidic solution, 
and rinsing by high temperature hot water were not performed after temper rollmg (examples 1 and 2 of 
a comparison), coefficient of friction showed the very high value, and the sliding property fell 
Moreover, although coefficient of friction fell a little in the case (examples 3-9 of a comparison) where 
processing conditions separate from this invention within the limits even when the above-mentioned 
processing weis performed, the improvement effect of a sliding property was small. Furthermore, 
although coefficient of friction of conditions 1 fell slightly when the rate of flat part area separated from 
this invention within the limits (examples 1-6 of this invention) even if processing conditions were 
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included in this invention within the limits, coefficient of friction of conditions 2 did not fall at all, but 
the improvement effect of a sliding property was smaller than the examples 7-42 of this invention. 
[0092] On cold rolled sheet steel of 0.8mm of [example 6] board thickness, the alloying hot-dip-zincing 
coat of a conventional method was formed, and temper rolling was performed further. In this case, the 
rate of flat part area in a front face was changed by changing the pressing-down load of temper rolling. 
Then, a 1.0 mols [/I. ] ferrous sulfate and zinc-sulfate 0.1 mol/1 were contained, and the iron-zinc alloy 
plating bath adjusted to pH2 using the dilute sulfuric acid was produced, and whenever [ place constant 
temperature ], the solution to which the dilution ratio was changed was made to carry out predetermined 
time contact, and it dried in it after that. 

[0093] Before the above-mentioned processing, it was immersed in the sodium-hydroxide water solution 
of pH12, and the oxide layer generated with heating at the time of alloying processing was removed. 
[0094] Subsequently, measurement of Fe content in a plating coat, the rate of flat part area, and oxide 
layer thickness and evaluation of press-forming nature were performed about the test specimen produced 
by the above-mentioned approach. Measurement of oxide layer thickness and evaluation of press- 
forming nature, and a coefficient-of-friction measurement test condition were carried out to the example 
1 by the approach of a publication. A test result is shown in Tables 9 and 10. 
[0095] 
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0.214 




18 




lOOft 


SO'C 


308? 


10.9 


50 


16.3 


0.130 


0209 




19 




100ft 


50"C 


60» 


8.8 


45 


20.1 


0.124 


0201 





[0096] 
[Table 10] 
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1 



No. 



20 



21 



1 



mm 



lOOfg 



lOOfg 



70X^ 



J0» 



20» 



(wt%) 



9.6 



9.4 



(%) 



34 



63 



(nm) 



12.7 



18.1 



0.138 



0.137 



0.221 



0.204 



22 



23 



lOOg 



Wo 



70^ 



30» 



log" 



10.6 



46 



9.7 



60 



23.7 



34.1 



0.136 



0.199 



0.132 



0.164 




11 



12 



%qBai3 



24 



log^ 



8.6 



S3 



25.1 



0.132 



0.198 



25 



9.5 



45 



29.7 



0.129 



0.199 



14 



26 



27 



28 



30i 



100^ 



lOOOfi 



60: 
10 



9.8 



50 



10.4 



49 



9.4 



60 



34.1 



46.1 



ie.9 



0.134 



0.168 



0.125 



0.165 



0.136 



0.204 



%Wgll6 



17 



29 



30 



31 



32 



33 



34 



35 



36 



37 



38 



39 



lOODfi 



50^ 



20* 



9.4 



51 



9.1 



52 



50^ 



lOOOfi 



lOOOfi 



1^ 



sog^ 



9.6 



48 



a9 



69 



lOOOfi 



"70^ 



2W 

lot" 



9.4 



49 



loo^ 



9.2 



62 



TOOOfl 



100^ 

Toff^ 



jo|: 

log 



9.5 



54 



9.4 



87 



10.5 



57 



301 



10.4 



60 



601 



10.6 



54 



23.5 



27.1 



34.5 



21.9 



31.3 



40.1 



50.0 



25.7 



32.4 



41.7 



55.4 



0.129 



0.200 



0.131 



0.199 



0.129 



0.166 



0.130 



0.204 



0.127 



0.168 



0.127 



0.164 



0.125 



0.161 



0.136 



0.201 



0.127 



0.165 



0.124 



0.165 



18 



0.125 



0.160 |y%WW28| 



[0097] The iron-zinc alloy plating bath diluted with the approach shown by this invention is made to 
contact, as shown in Tables 9 and 10. By the case (examples 5-28 of this invention) where the surface 
rate of area and the oxide-film thickness of a flat part are in this invention within the limits, all of 
coefficient of friction of conditions 1 were very low values, further, by 20nm or more and the case of 
being thick, oxide-fibn thickness became a low value and coefficient of friction of conditions 2 also 
showed the still better sliding property. On the other hand, when contact into alkali treatment and the 
diluted iron-zinc alloy plating bath was not performed after temper rolling (examples 1 and 2 of a 
comparison), coefficient of fi-iction showed the very high value, and the sliding property fell. Moreover, 
although coefficient of friction fell a little in the case (examples 3-11 of a comparison) where processing 
conditions separate fi-om this invention within the limits even when the above-mentioned processing was 
performed, the improvement effect of a sliding property was small. Furthermore, although coefficient of 
friction of conditions 1 fell slightly when the rate of flat part area separated firom this invention within 
the limits (examples 1-4 of this invention) even if processing conditions were included in this invention 
within the limits, coefficient of fi-iction of conditions 2 did not fall at all, but the improvement effect of a 
sliding property was smaller than the examples 5-28 of this invention. 
[0098] 

[Effect of the Invention] The alloying hot-dip zinc-coated carbon steel sheet of this invention has a small 
sliding fiiction at the time of press forming, even if zeta phase remains in a plating layer, and the press- 
forming nature which stabilized and was excellent is obtained. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline front view showing a coeflficient-of-friction measuring device. 
[Drawing 2] The outline perspective view showing the bead configuration and dimension in drawing 1 . 
[Drawing 3] The outline perspective view showing another bead configuration and dimension in 
drawing 1 . 

[Description of Notations] 

1 Coefficient-of-Friction Test Sample 

2 Sample Base 

3 Slide Table 

4 Roller 

5 Slide Table Susceptor 

6 Bead 

7 1st Load Cell 

8 2nd Load Cell 

9 Rail 

N A load with ** 
F Sliding drag force 
P Tension load 



[Translation done.] 
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'eoTaa5<0^tCl!t§**10niiitU:<Oi!'fk!t*|Jg*3r 

[IBM] ^-ffiis-^^*^o^^ffltfc{t5H?ie¥Ji 

[11*314] ^i'-^< i: tii«(Ofrffl<^«^-SrD^-&^tf> 

^ffl*^jefi£$ii.T V vi fc ^ !itia t -r & if *3Si~3icie 

fflOXMllslfff-^'Jt* (f/^) **0.2JaJiT3il>;i: 

I. c: t ^:mLk■tm^^^zm^<^■^^mmm^ib 

o^Hm+T-jDi^-r ztizj:f). tb-o^ mMizm^m 
mim&t^zt imLti-m^izmcy^it 

immo] mnmmitimz. mmi-t^i 
fcmmtmrn^-^i^itizx'). ^b-y^mizmm 
mmm-i> z t ^mbi-m^miizMm<r>'^±it 

[if*3Sii] mnsmimuzmz. -^^mmm'^ 
ih^t mz^i:mm L^fzumz^mfh'mm 
oiiLtTd^ifcKio. »)'it^iizm.mmmm 
hzt ■kmibthm^\,z^m<7y^{cm^ii> 

[11*3112] mmm^imucmz. ^±mmm 

b immbtm^immffy^itmim&ib':>t 

[»*«i3] mnm^mvt:tktz. jjejissraii! 
]iiL±Mmtzbt:mb-rm^ii5iim2izmt 
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[11*3114] mnsmmLf.:mz. m.mmizmm 
^•^i>zbizx*). ib^^mizmimMi:B&-thz 
b ^mb ttf»mnzm<7)^itmM&if)'> § 

[11*3515] iimmmmitxt, ?ajS5(rcia± 
x'h?>zb imLb-rm^muizimco'^^'immM 

[11*3116] ±.siWtmiSHzmm^^f::mz. 50-CW 
[lt*3Sl7] ±immm*^. Fefcit/^n^jJ-yS:^ 

mmmx'hiz b imib-thnmi-^isizim 

[ii*3ll8] FefcJrt/Zn-f jfy?r-ttfi?ttJ§?B[*»\ Fe 

i£m&±^:ttsmx't)?>z b Sr^t tm^muz 

[n*3ai9] mwEmmuzmz. -^^^mmmz 
^^ttcmmmm^t^zbizx o . mmi-mit 
20 Ltitk.ib'y^mmizmmmimA-tizb^mb 

tl.fi*3S7~18tc£Si<^^'fbJ§13giS«>o 

mm. 

[00011 

mhmm^i<z§th.tc-^±immM^if>^ ^ mmx/^ 
ff)mmizmriii<^Thi. 

[0002] 

30 mmbmLxwm^iiXi/m^mzmii>zbi)-h. 

rvxm^:m^iix^fiz^^tih, L*»t. -^^^t 
mmiib'i'^mmi. \^mmi,z\t<xT\^xmm 
ii^hb\.^oX}^i-^ti, zmtrvx-^mx'(r)^± 
itmm^-^ %m.<r)mwmm^mz)t'<^x±t 
zbtmmx'hh. -t^sh^. ±mb\i-Yx-<r)mm& 

40 [0003] -^mmm&iti^ tmrnt. mmzmsi^ 
y>o#^sfiUv:si. aD«fe«ss:ffv\ mm<nvQb^^ 

#«4>£7)Zn*<ffiff-ri.^#-ftRlC*<4 1 ^ ^ tc J: 0 . 
Fe-Zn-&^ffl$-}g^$ii::(tt«?)X'2fel). ClOFe-Zn^ffi 
a, mn. rffl. d?!ffl. ?ffl*»/i>^:SAIS-C$>'), Fe 

msum<^j:h^zms^, t^^h^. n^-sm-^t^ 

50 ^i^FejgJKSr;§y)tcSjt$tlTV^&. 
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[0 0 04] U»L^r*^^>, ^eiigc^^K-Ciis 
^l^^v^l^H^^LTV^I.. C:c7);t*^, ^^l-31%61 

[0005] 3iSB»y>-5$si«jfieffli^«rwx^ttSr 
t-{±, '}l3?t?fic7)S«;tt<?)yt:a6(cMlti:St'IDill^fttct 

[0006] ±^msi:Mmiijmb IX. 
[0007] #g^^4-88i%^i^?8ti. msim^m 

[0008] #ra¥3-191093^^?S(i, ^ 

m<^mizvM9m. im^m. m^mm. m^mim so 

[0009] 

[||Hj*{fl|^tJ:pfc-r«.pjl] L*»L^*<'5>. ±m 

ruxm^<^iSLmi^i^^ Lxm z t \ix't ^ 

^\^zkmmx'hh::ti:M.tiitti. mh. Mim 
mm^^n-ox i> . ^^(om^mm^zmm-h z t 

\^mbm.b<D^mx'<r>'mmif±t<-^j:*) . r 
i^xm&^m.mmH-^<iZkmt3ix-^j:\,\ 50 
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4 

[0010] *^BH{i±fecoRS^SrK«L. rvx« 

mmmmzwxtz^mm'^mwihi.if^ff) 
tmm^mthzb^mbth. 

[00 11] 

r>tmmmi,zmE:th'^mmmffwmmm m 
mhzbx\ 's:&Lxmii^r\yxmmifintyixh 

[0012] ^mmm&^'>tmm<r)m^i&. 
mt. ^mb]mfhbmbLx^mth. rux& 
mmzmmzrux^mbmm-h<7)ii. ^^jpas*? 
^i^b^j:ifcib. z<r)^mmzmi!^m&mA^^< 
ttm. ruxmmti^&LXism-rhzbifiv^ 

z<7)^mmzm?>^mmsii:A-^^<thizii^ y> 
'}tmb^mbm9m<'<7)i)<^x'h'o . ^<r>t:ib 

mizsm^ff=^i>mTi>ibr,^mb^mmi!}'± 

[ 0 0 1 3 ] ^fo, d ^riS^UiWiOSiJISWi. 
a* J: <ir^-^D^^^a6o ^jgtc^amTiia it 

mitimwuzmitiifihzbizx'o. tb-y^mm 

mizm^mimi:i^-izn^x't&zb^:M.mifz. 
iz. mtim^fzm^. jsk • ffii? • jgK^t'coiHt^ 

[ 0 0 1 4 ] S3«ctwMJi6o§ SrJSL, S l^lzM 

w-mm^^tiifzi^. msmmzmimmm^'S: 
mmth z b ifimx'h s c: t s: atti L;t . 

[0015] m:c7)«l.{c:Si^T5:$ii^«> 

[0016] mwm. m-'sm-^^^i-o %mm\iz^ 

aa^WL, -e<Wffla5«O^lwlSS**10ninW±<OiMI: 
[0017] lg2f|Bfla. ^IflBBtfcV^T, fk-mk^ 

^it)^^^m\.zm^-m.'^^^<mmifi7Si-^mx' 
hhzb^mLbth^mmsm-ytmisLiwsk 
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5 

[0018] m^ii. m\iiXi/m2^B^izi5\>^x. 
[0019] mAma. mi-^^mi^zti^n. 'M^j: 

[0020] ^mm. mi-m43%BJtC*3V^T, ^- 
[0021] IS6^HB{±. |gl~l^5%HBtt3V>T. fc- 

srn'-&^y>o #a^ffiiO?fflBB«**<iom±t'i)Si 
[0022] ^wm. w.\~-m>mi'>zim<^^^it 
i6o#5-iSL. ^ hi.zmdmi,zi*)^MiL. 

mi. 

10 0 2 3] mma. mmizt5\,^x. mEmi: 

^^mm^zmimmmm-^zt^mmii-ti'^^^t 

10 0 24] mma. mwmza^^x. mmmi 
muzmz. mmm^mxtmm^^xum-riz 
fctcio. i^'^^mMi,zmmmmmi>:it^mL 

[0025] m\mmi. ^mmzi5\^x, m's.sm 

[0026] m\mmt. ^TisH^tcfev^T. m.s& 

imLtzmz. ^±im?m¥^>fy'^'^mmzi^mm 

»>^t m\.zm^vimm^-ti z t sr^at-f 

[0027] mnw^Mii. mnmmz}i\'^x. tmm. 
muzmz. -^^MmmM^i^-^mmizmmiib 

[0028] mniixx/i2wai,zi5\,^x . 

mmmtti^iz. isifsmir^mmmmtz 
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[0029] mi^ma. w^mi,zi5\^'^x. mnsM 
mif^miz. mmmi,zmL^-^hztizx^. ^-^ 
^mtzw(mimm^-ti>zt iimb-rh'k^m 

[0030] mmma. mAm^za^^x . ±tmit 
mmti^pniai.. m5ox:ii),±x'hiz t Sr^mst -th 

[0031 ] mimmt. muaxm^mi'Zti^'^x . 
10 mtizb^:mibti>'^mmsm^^mm 

[0032] mn^ma. mu-^-ib^mza^'^x . ±e 
bimib-th'^^tmai&if)^^m<7)mii]mi: 

[0033] mi&^ma. mu-^nwrnza^-^x . Fets 
nm^. ^^m<^ 0 hmm l < inmai-ittsmx' 

[0034] mi9f6HB«i. |g7~1856HBfcfcv^-C. IBS 

mmifzmz. -^^imMmz^uzmmm^ 
i>zmitmmt:m&t& z b t:mib-ri'^mm^ 

[0035] 

mui, mfS-izmssiif^-y^imucmz. ^ty^z 

30 m-if>-o^m<^!m'&(m^zx'o. -^itmmamtb 

{mmmizii. 51^. ^Mm^<^fzMzmmsmA<m^ 
ti. zcr,mnsm^<r>a-)\^b(om&i>zx*). 
mn'^mit^tmai^mi^tLi, ^-yx. rvxm. 

[0036] -^mmm&^fi'i %mmm<^m^ 
\t. rvxmn^^-mmmimhmxhhtz 

tf). ^b<mmm^-fhw^t-r>wk^(mmf-^ 

\iz\i. «Mt'lliv^rffl*<®<^L, rb-xjaa^istc 

v^mL-thfz»i\iz. vmm<^£hi.ots:'^\m. 
T^^mb. ^{=«?ffl*«^L. mmz^h'm. 

50 [0037] ZOM^is^ti . *l6BJT'fflO|,^fl:^ifi 
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1 0 0 3 8 ] -^r. ««tifiil:!t%l^#4$-ti-s^ t 

mziimnmmizm\'^mmmi:m& u^cftfijf 
tfz. z<f)zti^mzjjxx. mns^wnz 
mMmmm^^-^t:tixi,. mnEm^z^t 

[0039] z<Dfzif). mnmm^tifc'^^imm 

iZbti^X'^^. 

[ 0 0 4 0 ] ^m'^mmzmim^m-tim 
tlx. mt:-^i&cr>yms(.izmM^'±hmmm' 
hh. ffim. ^mmb(^w&^zx^mim.imi: 

tmmi^mm±p^m:^^x%. mm\'k%-^Ltz 
immtm.^^ti\i. ^i§,ms.<nm.m^\^m.x'i> 

[0041] JJlTO^^TA^o #*iS 

"^m^z^^ii^^-x'th. -rtchh. -k^mim. 

tim^:ii^iz^^LMzmmmk-tmmk 
i^OjiLitot.«>o'# mi'^mmzwmmm^i 
%mi<z^oztifx%h. z<rMimmm^:(}~x 

Mz^\^X\i^mX'\tt£^^tK SISti, 

5o•cJu±T•^)l.^t*<!^^s•e^>s. t^c, ^b<mmb 
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hht:)t>. wmf&.<nM±.i'k&^'<zmhztimmx'h 

[0042]*^^, -^^m^^^-i^mm^m 
mzm.^'t. ^hf.zmm-mt^'^ozti.zx^.V) 
'i%mm^m^\zmimmmm-hzbifix'th. z 
comimmm^^ i]-xA{z-y\^x {t^mx'\t^j:\.^ti^ . 
m<^ii oiz^thzt tiK't h , wfmmz^^m 

(nmmt^^th. z<r)m&(^mm<rm^z\i. HB^fc:*^ 
im^ii. ib^^mmtzmmi:mnzm.T^ti>(^ 

[00431 ±fBS!Mfcffiffl-f SSHtJi?R«pH*«(Ktr 

It. m^mmmm^im)<. mmi)^^uz< 

<^j:ltcib. pml^J±X'hi>Zt*^imX'ht. -IJ. P 

20 Hi^i-t%twmmcr)Rmm.i}<i&<^j:ht:ib. m 
<m\i5aTX3>hztimtL\>\ mwfisox: 
mx'h?>t.mmmmiiir/mm<7)±&Rmm& 

i!)m<^j:^tci^. WaSiii^X:liLtX'h^Zti)^'mX'$> 

h^ztii^-jiiWX'hh, 

[0044] ±ti!m^ztmi-i>m&mmt txa. Fe 
Tn^^y^^tsmimtit.mimmmmmm 
30 miz^ttix\'^i>mx'hitzib. ziih<D&^m 
^tsmtmmt Lx^-m^-^^^i-^^m^mt^z 
fzihiz. '^^{\:immxmz'^m>'ymmf:mi 

XK)¥\m(n^^m^Ztf}^X'^^. FefcitXZn-f Jfy 

40 mzmmii^j:\<\ 

10 04 5] tti. Fetijimn^ :^>i:istsmmmt 
ixm-mi^^i^-^m^m-rii^^zii. 
fzmmizm&^-ti zth.i^-^t m^mmzmit 
mm^-thcoiz^m-hi. z<7)mmmm^j(:f} 

mmzTiimco^tfi^tirzib. «.-:.#^t-co?s<oph 

50 *«±#L. SiS<^*i!«3!!*4^L^<5:&. ii^O 
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«S? ri. ffilS£0ji»SJ£A<4 i;fc< < «r 5 .1 
i:*>^>10000^WTt'S)I.C tJtPS^ Lv\ 

[0046] ±ie<7)j: a tc. m\mm^Bm-hm\iz. 
muzmLiammmiim^-th t x ossswe* 

if. ^<rmrmt^tx:\zmi<r>mLmmimk^fi 

\QQAi\immzm^mmm)L\i. zn, Fe. ai 

mmts: ^ir^htchmo^^tx'hh. 
[0 048] «Jiicrffl*^»-ri.^ist{i. 

t', ih-o^m&<nmm\\^—7<n^il^t^. d=1.900 ( ? 30 
ffl) . teJ:tfd=1.990 K*fje'tSlf-^'5gS*» 

/5) <7)tttcMLT0.2tLhT'ftiXtf. irfflA^SfS^ 

m>\.m-mzn , j^«*^sttfB-c'S)S t r « 

tfidimmx'hhfzib. mim^hmtm 

<r><n. mizm^'^'^i^oyi^^mz^hztmiffiii. 
[ 0 0 4 9 ] ^m(o^m.mzmim.mm 
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i2inmi:j±b-t^tXf)mW3X'hh, ztiii. ^mt 
m^uMiomtm^ij'^^ < ru:^^mi.izi5\,^ 
X, m<omimmi}'^tt:m-^Ti>m^t. mw^t. 
m.T^m<ztm^^rziif>x'hi. -n. mmm<r> 

[00501 ^fc, '¥-mi^i^nmmm<r>m^{t. at 

(AES) lizii'oiSffyhZh.'^X'th, z.ff)-)im<izi&\\x 

x'(omi:^if)i>ztii^x'^i. mitmrciiymm 
iz^m^Qi^^mi. Siimx-sc^t^jt^t:^ 

m-t^mij^mimxm^^imx'. stizmt-^mt 

[0 0 5 1 ] i^T, iibr>^mmizti(fi^m^<^mm 

m\i. rvx^mzruxmiumhmii^ 

[0052] ^rfc, *^-5|=afficoTOgS{i. m^WM 

hh^^im^vf^m^x'^mimk-th^hx'^ 

[0053] :^m^m'^immsiifir>^mi: 
^ *^'^^^s•c^> s ai i:M<7)mM7iM^'^iimzm^ 

t^j:hii>. M<Dmiz, Pb. Sb. Si, Sn. Ms. 

Mn. Ni. Ti. Li. cu^^i^*%^•*7t{ias^ras<^•cv^•c 
[0054] ttz. mimm^j:t'i,zmm-ti>!mm'i'i,z 

^[^Wl^ifi^ttlhZtizXf). S. N. p. B. CI. Na. M 
n. Ca. Mg. Ba. Sr. Si^Srt'i^-ft^SilS+tlXOa^il 

X t . *%BflC7«i)**«a^i3nS h<OX'li^£\>\ 

[0055] 

[ieifi«^] ijct. ^fimmm^x 'omizmmm^ 
i^mi ) mm.Bm(7)^^wLHz. ^ao^^fl: 

<om. m«E&cr)^^mi:^it^ithztx\ mmiz 
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